. Overview of literature on permeability measurements. Sorted by in vivo experiments using proteins, in vitro measurement using dextrans, in vitro measurements using proteins and in vitro measurements using other probes. 
Supplementary methods:

Gradients
Cells expressing soluble reporter proteins were harvested and washed once in buffer A (20 mM Hepes, pH 7.4, 1 mM EDTA, 1 mM DTT, 1:100 cOmplete Protein Inhibitor Cocktail (Roche), 1:100 solution P (2% PMSF, 0.04% PepstatinA in abs EtOH). Cells were lysed by cryolysis using a Retsch CryoMill (5 times 3 minutes, 30 Hz). The frozen ground cells were resupended in extraction buffer (buffer A + 0.1% Triton X-100, 0.03% sodium N-lauroylsarcosine (SLS), 0.05% sodium deoxycholate (NaDOc)) using a polytron PT 2500 E (10h for MG3 and MG4) at 300.000 x g max at 4°C using an SW55 Ti rotor (Beckman Coulter).
200 µL fractions were collected from the top of the gradient and analyzed using SDS-PAGE and western blot analysis. Reporter proteins were detected with α-GFP, biotinylated marker proteins with streptavidin, horseradish peroxidase conjugate (Molecular Probes). Peak fractions of marker proteins, based on quantified band intensities, were plotted against sedimentation coefficient to get a calibration curve for each gradient. This was used to determine the sedimentation coefficient of the reporter proteins.
Biotinylation of 2 marker proteins (chicken egg white ovalbumin and β-amylase from sweet potato) was done using FluoReporter® Mini-Biotin-XX Protein Labeling Kit, following instructions of the manufacturer (Molecular Probes). Biotin labeled bovine albumin was obtained from Sigma-Aldrich.
Analysis soluble domain size of membrane proteins in yeast
All open reading frames (ORFs) from the Saccharomyces cerevisiae genome (from Saccharomyces genome database, 3-Feb-2011 version) were analyzed using TMHMM (Krogh et al., 2001) to get predictions of transmembrane helices in all proteins. From the membrane proteins the biggest non-membrane (inside or outside predicted by TMHMM) domain per protein was listed and sorted on size, using an average molecular weight of 110 Da per residue. For membrane proteins with a predicted soluble domain bigger than 80 kDa, the localization was filtered for nuclear envelop, endoplasmic reticulum and cell periphery, using the Saccharomyces Genome Database.
Analysis mass in FGΔ-mutant strains
In this paper FGΔ-mutant strains are used for in vivo measurements and the distribution of the disordered phase in similar mutant NPCs was modeled. For the in vivo measurements, the definition for the FG-domains in the strains, and also the exact domains deleted in these strains, were: Nup42-FG aa 4-364, Nup159-FG aa 464-876, Nup49-GLFG aa 2-236, Nup57-GLFG aa 2-223, Nup145-GLFG aa 10-209, Nup100-GLFG aa 2-570, Nup116FG aa 2-95,
Nup116-GLFG aa 205-715, Nsp1-FG aa 13-169, Nsp1-FxFG aa 179-591 (missing amino acids 349-443, as in all W303 strains), Nsp1-FG-FxFG aa 13-591 (missing amino acids 349-443, as in all W303 strains), Nup60-FxF aa 397-512, Nup1-FxFG aa 384-888, and Nup2-FxFG aa 189-527 (Strawn et al., 2004) . The calculations of the total FG-mass of wild type and mutant strains mentioned in the text and in Figure 4 and S3 are based on these definitions. In the simulations of the disordered phase, the entire unfolded domain of the Nups were included or removed, which are: Nup42-FG aa 1-430, Nup159-FG aa 390-1460, Nup49-GLFG aa 1-472, Nup57-GLFG aa 1-541, Nup145-GLFG aa 1-896, Nup100-GLFG aa 1-816, Nup116FG-GLFG aa 1-726, Nsp1-FG-FxFG aa 1-620, Nup60-FxF aa 1-539 and Nup1-FxFG aa 1-934 (Ghavami et al., 2014) . The resulting total masses of the wild type and mutant NPCs are listed in Figure S3 .
